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[AiWS] ^figJ A1 

w^&m 0012 

[XUSillU 2000.08.23 
[Sjfll^SlgW] G02B 

[sassi sai am nis hsi aioifl m n j\\^m 

[iSSI Multiple wavelength vertical -cavity surface emitting 

laser and method for manufacturing thereof 

[§g|OJ] 

[S3] ^^SIAI- 
[fg^3£] 1-1998-104271-3 

9-1 998-000334-6 
1 999-009556-9 
[CHBI21] 

[ CH £l 21 3 H ] 9-1 998-000657-4 • ^~ 

1 999-009578-0 .^grlB- 

0I6HS 

[ CH Z\ 21 3 E ] 9-1 999-000227-4 

[5#?|gJ^^9jS] 2000-002816-9 jS?6- 

S?H;i] SONG, Young Jin 

[^Ei^^SJs] 660902-1249116 

449-070 

l^±] §21 Al ^mm 472& X\ ^SOUUM 1S 108s 

[^51] KR 



[^821 S^HJI] NAM.Seung Ho 
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[^EI^Ss] 600803-1009018 
[^£3&!S] 463-070 

i^±] &^ai omm 531 xi tt&oiiLm ins 

704^ 

[^Sj] KR 

§§S^|] CHOI .Byoung Lyong 

[^Elg^Es] 620714-1000228 

137-063 

i^±] k\mmmh\ m^=? &t]H3S 593-94 Dm mm. 

KR 

S?5J|] YOUJae Ho 

[^Si^^SJ^] 690401-1057138 ***3t -•. 

150-073 

[^^] AiM^AI §157 QHg3S 762-1 ?^0liIH 2S 1405 

1^3] KR 

[flxu ^aia m 42^° i ^soii °imcn si 2* uoi ssmua. ch 

£121 01 § 

1! (21) LH£I21 
Si^ (21) QHE.I21 
OloHS (21) 

DISSSS] 20 S 29,000 S 

[J[Mmm^] 2 £ 2,000 £! 

o 2J o s 

[fejMs^si o s- o a 

31,000 a 

[£j¥Ai#] 1. e^Ai- SAilAi(£S)_1S 
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A ^o}^, 7}& ^Hl <U ^JLS 

, «}a>71#^ ^ 14-^ Sibils., zt 

£. 2 
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4ir tfrQ ^ =L {Multiple wavelength vertical-cavity 
surface emitting laser and method for manufacturing thereof} 

£ 4 ^) £ 9r ^ ^ ^HH 4^- 4^ ^ 3H*i *H^^ 

* ^^^>7l ^fr z]- ^r^m 3H*1£) 7fl^^<y ^5.. 

20... 71^: 21... SB 5 - ^1-71^ 

23...%^ 25. . 

27.. ^ 29...^ 

28... JI^^ 30,40. . .S^^- 3H*i 

31,41...-B-^^| «>^>7l^ 
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^}^r 7l#^-0> ^ «-C)o] ^Sfl 7 ]#] 

<n> cf^ ^ eflo]^ ^ 3. ^Ils^oil ^os, tic]- 

^ ^H^] 7]# ^Hl £^3^ ^S. Cf^- 5IK>2] # . 

<12> 1^3-2-5., $}°]*\$r ^ 3H^( e dge emitting laseiO^Hr ^3 

sj-^io, tiVS^l f-^f^l tfl^M ^r^tb ^°-S- ^Af^cf. oi a^^- eflo]^^.^s.w^ 

<13> ^i-^-^^-S., °l-§-t!: LAN a]^, WDMCwavelength-division multiplexing) « 0 > 

JL, OH- ^>q-^ 7]^- ^o)l ^^>C^ A}-g-S>£t}.. S>^ln>, Zj-Zf *fl*m 
<14> Ol&|^. ^ 7^5^, ^Efl^m ^^Sl eflol^>SO)l ^ s}.^ ^]o] 
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^l^M, ^^^o] *fl2: ^<LS- 4^ ^ 9X^ ^ ^ 

<is> i l-g- ^-2:^, ^Bfls] t}^- 4^- S^^" efl °1 ^ ^ , ^f-DBRCdistributed bragg 
reflector)#(l), AlAs ^#(3), AlGaAs ^ (tuning)^(5) , %^%-(7), ^ 
. ^l ^Kr Jl^n^O), W-DBR^UD-g- i^>^ aVS^l 3# ^Sf 7V^lcf. a^H, 
AlGaAs ^-^#(5)^ ^ t>5l^ M-EHfl^r 3-2.3... AlGaAs 

(5)-^ °JsH -gr^H ^#£)<H n ^^.^.J^ ^S)^ ^ 

^71- ^^^1 ^4. AlGaAs ^-^#(5)^1 ^v\]7\ $rSL^, ^g-<q ^fl^ #tfl 

^ 4^ £71 3*fl, ^ ^"71 AlGaAs ^#(5)3 2:3 *H ^ 

^]7l ^oli- ^^-Al^lcf. ^, -#7l AlGaAs ^%(5)$\ ^^<^) 3A<*\}*\ 1.6^.5. ^S)- 
,323, ^- ¥^7> 12% 3H1 sfl^W. 

<17> tc)-5l-Al ? ^7}<% £o) AlGaAs ^#(5)^ €^1^ ^ 

^& .«>^^, ^ 4^ 71-^V^S., ^^H^lS oleflol^. 

^ ell °1 ^ ^<Wb uj-^.^ cf^ ^ 

<is> ZLfic-ll, ^71^- ^ ^eflsl cf^ ^ eiH^, AlGaAs ^-^(5)£| Al 

S*V, AlGaAs ^-^^(5)4- AlAs ^#^(3) A}olofl ^Tll^"?! -g-SH M^^-cr) 

24-6 
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<19> v\^o] , AVsj.^ AlGaAs ^-^(5)£r #fM- ^Aj^l #7l^ ^ 

SI- ^ ^Hfl^ ^ 3H*l^r, £ lofl £a]^ w>af ^-o], ^-71 AlGaAs 

^^(5) 4WA<83H1 *}Jf #713 <?! ^ ^^«fl^> «H, °1 

<20> ^ C^^r s&7}% '4^ ^ ^ #<^]-0-3 <jY^% & °l-S-*> 

544. 

<21> # 7 ] S-^-g. ^*>7l W 4^- 4^ 4# ^H^xr, 71^2}.; 

^ 7)% *fl2: ^Hr^ S^^" eHol^;» ^M3l«H f 

A ^"7] 7]& tfcfl <H ^A5. JE^5)^ ^^-irol t}^- ^ 

-fl- #3E^- *§>S€ #71 ^ ^Hl 4-E- -fr^ #^ 

<22> ol^, Aj-7] -o^^] aVA>7l^ ^^^T^l 4^ ¥ -^-^^ 
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<23> H].^-a]^ 7l i^ i ^v 7 | ti> A >7l^-g: Ti0 2 , Ta 2 0 5 , Zr0 2 , HfO, Si0 2 , MgF 2 ilS o] 

<24> ^*>7l 4# 4^ eflol^ 

7}&-%: ^*}-&}lL, ^ ^ si 7l^r ^Hl H IIS ^-§:°1 cfs. 

°\] ^ £-*>S. ^*Hr #31 Sf; ^z>#, 

^ ^ ^>7l#^l <H^# aflTlSM, S^^" eflol^ Hfl^l# ^^Kr # 

31^-; ^ 3H*i^ A <Hl ^l #a>ei^ 7>^i^ ^ <g 

^*Kr ^31*4; ^ 3H*1^ ^ ^ ^is t}-& -fr^ai) ^-g- ^ps*}-^ 

<25> o^ 7 H, -fr^^l ^>7l#^r W ?^lt °l-§-*}<*| 3^=)^ w}^*] si- 

ll. 

<26> ol^>, ^ f£5}^Al -g- Wl-^tt *l*HH 4€- 3)-^- 

a^^- ell °1 *1 ^ ^ *fl2:^# ^W-. 

<27> s. 2» ^-s^, ■& y>^-3lt!- ^ ^HH nj-g. ^ ^ S^^- el] °l ^ 

#Ul,^2)S] ^-i; z}-z}- ^MH^fe- *fll ^ ^2^^ 3H*U 30) (40)# if-^. =L 
B\JL, ^7] 71^(20)^ *>^oflfe- s&7] ^ *f|2Si^ 51M*1(30)(40H ^^o.S. 
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<28> ^-71 7l^r(20)^ ±^ ofl^tfl, ^-*Hr ^f-oHl^ol^ 

(GaAs ) , «y#5Li5L&|^(InP) ^ aV£;H] sH 9X^. 

<29> ^V 7 ) ^12S^^ i*M*l(30)(40)*r, 7)&(20)^°.3.^&\ 

ti]-A}7l#(21), «^#(23) ^ ^##(25)* S#*H, #7l ^##(25) >*HSr % 
°] *!:£.-¥-( 27a)* ^(27)-] ^sq<H 51 tf. ZLfJti, # 7 ) Ml ^ 

*fl2X^ 3H*K30)(40)^r AA W ^^"(27) ^€ *fll ^ ^12^-^^1 ^>7l 

#(31)(.41)^§- f«1^4. °^7H, ^"71 afll ^ *)l23E^ 51] o]*] (30) (40)3 Ufl^^- ^ 
^ w>^- 71^(20) *}^- ^>7l^(21), *^^(23), ###(25)-i: 

3# #71 ^ «>A>7l^(21)^ ^Jo^ ^^-^1 ^ ^4^1 3 

<30> ^"71 ^ y>A>7l #(21)£- ^-gr^l 4^ aV£*fl M^S. vfl 

*1 3^q°1 <>l-¥-<H3l DBRCdistributed bragg ref lector)^., #7l 71^(20)^ £ 

^ 1 o S ^sjo] o}t}. ol *}Jf ti>A> 7 l^(21)^: <i# #^1-01 

Al x Gai- x As^ AlyGai-yAsCx^y, x,y3b8r 7>^ 7>^)7> jatfls oj^^^irf . 

<3i> # 7 ] %^%-(23)^r 4^ ^-^-l- (quantum well) ^-S iM*> 

(super lattice)^* 7^4. o] ^#(23)£- ^7} <&7}m. *fl , #7l ^##(25)-e|- 

wP?- ^>7l^(21)^l^ ^4 #*]-7> T-fl^s)^ 

o] ^^-ofl of-g- oflui^l €<>H] 3*H W ^3*1^. 
^ #71 ^##(25)£r ^"71 ^ HVA>7l #(21)51)- wVcfl^o.^. ^ , #7] 
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i&>M-7l^(31)(41)4 f-^ll *J:Wt^r o) = 4. # 7 ] ###(25)£r <« 

Al x Gai- x As^- AlyGai-yAsCx^y, x,y&-& 7>^7>^)7l- Scfl 



3^-8- #m ^7] ^^>*(25)34- ^ ^ 



-2.^ £3g^ ^#(26)^1 3 



<33> 



<34> 



<35> 



o| H>^s>t].. o] ^#(26)^ 3]« GaAsS- 

<^7H, ^"71 ^ ^71^(21), #^#(23) ^ ^*PH25)£r -8-7l#^ 7l -tf S^]- 
^^■(MOCVD: Metal Organic Chemical Vapor Deposition) ^>/iEfe ^ ^^^^(MBE: 

Molecular Beam Epitaxial) ^*fl ^lS^cf. 

#71 *1]1 ^ *(|2a^3)- 3H*K 30) (40)^1 ^^(25) i^H^r zj-zj- 
(27a) 7-m-g- ^ *H^HsHr JL^^(28)7> ci ^o] a>eJ- 

o] j77-]^(28)^ (selective oxidat ionHi-} <£^!*r 

^11 ^ *fl2&^# 3H7-K30)(40)S1 ^1 ^ *H2-fr#*ll «V^>7l^(31)(41)^ ^ 
7H^1 -^-71^ 71^5)"^^ ^/SEir ^-7> HI ofl^Bfl^ ^ o] 3gjl ^ 



SU^t, zV^tb ^*>3*1 ^ ^^ V 7l* ol-g-^Rr 2*3 « 0 >^ 41 «\n 



<36> 



#7l *fll ^ ^>7l#(31)(41)^r ^5. 4^ 4r#*ll #^ 

ol ^J77> ^ -§-^1 /*2H 3^"tb # JUtflS. 3^3<H 

o) *)H ^ ^12-e-^^ll tiVA>7l#(31)(41)^ Ti0 2 , Ta 2 0 5> Zr0 2 , HfO, Si0 2 , MgF 
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2 ^<L£- -fh^l #^iL^fEi #^#^1 ^S. ^-E- <H^ ^ -fr^l 

<37> ^-71 y>S+ ^ ^-S* ^ *Qr^2) ^Hofl t}^ ^ 

<38> a loflx^ No. 1 - 6-8: f>}if i&a>7]^(21) No. 7 - 3H§^(23) ^ ^ , 

No. 14 - 2l€r ^^(25) No. 22 - 24^ ^-£3] *&A}7l^(31)(41) <g 

Sfl^W. ^>7l^(21) No.l - 4£] «K£*tif^ 403} aj^^M, #^ 

^(23) No. 9 - 10^ ^£*l]^£r 23J ^ ^%$\JL, -fr^l ^>7l^(31)(41)£] 

No. 22 - 23£] -fr^l^^r 73? ^ ^f^t}. ^#^(25) <g^3 No. 2l£- ^^(26)# 

<39> 
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13. 1] 



| No. 




| 


| hl*\ #-fr*(x) 


1 




| 25 


1 




* 71 






1 24 


M/4 


1 Ti0 2 


1 


|* 




23 


M/4 


1 Si0 2 


1 


1* 




| 22 


M/4 


1 Ti0 2 


1 


\* 




1 21 


|100A 


| GaAs 


p 


1* 




| 20 


|210A 


| Al(x)GaAs 


p. 92-0. 2 


|XL 




1 19 


|367A 


| Al(x)GaAs 


|0.92 


|XL 




1 18 


|210A 


| Al(x)GaAs 


|0. 2-0.92 


1* 




1 17 


|307A 


| Al(x)GaAs 


jO. 2 


j >i 




1 16 


|210A 


| Al(x)GaAs 


|0.98-0.2 


i* 




|-^15 


|200A 


| Al(x)GaAs 


|0.98 


i» 


-aAV .. |0V9£- 


1 I 4 


|364A 


| Al(x)GaAs 


|0.92 


|» 




1 13 


|1044A 


| Al(x)GaAs 


|0.3-0.92 


I 51 




1 12 


|130A 


| Al(x)GaAs 


|0.3 


|* 




1 11 


|70A 


| GaAs 


P 


|* 




1 io 


|100A 


| Al(x)GaAs 


p.3 


|>2 




1 9 


f70A 


| GaAs 


P 


|>2 




1 8 


|130A 


| Al(x)GaAs 


|0.3 


|* 




1 7 


|1044A 


| Al(x)GaAs 


|0.92-0.3 


|* 




1 6 


|467A 


| Al(x)GaAs 


|0.92 


|XL 




1 5 


|210A 


| Al(x)GaAs 


|0.2-0.92 


1* 




1 4 


[407 A 


| Al(x)GaAs 


|0.2 


|>40 




1 3 


|210A 


| Al(x)GaAs 


|0.92-0.2 


|>40 




1 2 


|467A 


| Al(x)GaAs 


|0.92 


|>40 




| 1 


|210A 


| Al(x)GaAs 


|0. 2-0.92 


|>40 




1 o 


1 


N+ GaAs 7l^b 







i*IM*K30)(40)<M^, ^ ^>7l^(21)<>l 845 nm^l ^ 0.999786^ ^tfl i£ 

^>#^r 7Wi, -fr^l a>A]-7] ^(31) (41H 0.997^ a^tfl i&A>-g:-§- 7>*H , No. 22 - 24 
^ 800 nm2] 1/4^ nfl , £ 6<^1 837.07 nm^ ^ 

<£<>\Z[^. atb, No. 22- 24^ ^-v\}7\ 840 nm^ 1/4H nfl^- 842.93 

nm^ ^ Bj-^-o] <g<H*H, -SM -R-*l*)lf^ ^^17]- 870 nm^ 1/4 ^ 847.51nm^| 
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<42> €^ J§-#-^ 5)1 ol^ ^HlA-1 ^ 4^-0. ^ 7 ]6)1 ^£T=h 

^-^6)1 n|.a. cf^ 4^- ^o}^)*^ ^#e2§i) ^-^^l ^f7l^(31 SExr 41) 

^ ^>7l#(21)-^ ^7l# ol=^ . %^(23)£r oflli-^- ^-^71 tflSl 

^c^o* *jirJ.^-rl-. ^ «^ '-• 

<43> ne]ES, ^ ^V7l^(21)^ ^Mhi:, ^ #3 3^ ^4 

2"/,,^.<t>* ( ^^-#(25)4 -fj-^1 aV^> 71^(31 5£^ 41)51 ^j4-§-, «Ul-§r ^ aVAj-s} 

^ fl^S-a- ^ ^"'^"'*" ) #^#(23)^l^i^ ^ ^# CT ^ ^ J 5" 

^171^1 ^SJELfe lo)l^ ^^(^ol ^rfl 7 > € #71 ^ - 

«M 21- ^^4. 

<44> [^fl^ 1] 

„ T a T b *RJ*l . ^ 4> g -*-4>* . 

-/ = x — rP* — o~ I 1 m — n ^ *■> SUl C ^ C" ) I 

<45> [^+\ 2] 

: I- 

<46> a}7H, ^^(23)^1 #^^(23)51 #5}^ ^1, ^ 

<47> 4^ 6fl^. ^17121 ^JSLI^r, A>-g-£l^ 1-^ ^ 3^ofl 3*fl ^> 

^>7l#(21), ##^(25) £ -B-^^l ^>7l#(31 5E^ 41)3 ^SfWS, 
4>«« 4>*- ^sli}. 
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<48> ZL2jnfl, a loflAi <£ ^ W><4 ^Ol, 7l#3j.flH^ «J 

(30)(40)°fl ^f-^ 3-§-sm ^ ^>7l^(21), #^#(23) ^ ^##(25H1 tfl*fl, 
<t> *'°^- ^>7l#(31)(4lHl ^5)^- -*f^8: afl^^r ♦«» -21 <^^8r °H 

^3 US, ^ «VA>7l^ <*^2] cfl^-^ *>*l*Kr -R-^i^l 13H-7I #(31 41 HI 

^ ^1'6- Ml «l3}7[ ^"^*>^ ^ ^el-^lTl] ^4. olnl, 

#31 ^>7l#(31 SE^r 41H1 2\n -8-^31 ^>7l#(31 

41)* <>l^r ^Hr^ -fr^lf^ ^5}<*J tg^M., -fj-^lf^ ^11- ^Sf 

<49> inj-^, ^-71 W>Sq- ^ £ ^tgofl tq-STg, ^7>3jSl -H-7)^ 7}^^^ ^/ 

SE^ £-*V ofl^Eal^ S^ZLE^ 71^ ^ 

#7l# A}~g-SRr ^ 7]^ ol-g-sr}^ o.^} vYa}?} ^( 3 1) (41)* ^^^S.^, 

o^^o] ^ofl^ 4*-^ 3H*K30)(40) i^Hr S}-^ 

<50> o]5>, £4^1 S. m %2i*}#X\ , -^71 ^ W><4 ^ ^o)| tcj-s. rf^ 3^ 

<51> £ 4d\] s.X\Q ^-o], 7l^r(20)# ^l^-JI, ol 71^(20) &*}3^ Q^SL 

#^#<^1 4€: «>£^1 M-g- and 3#*M ^ *}* ^>7l#(21), 

#^#(23) ^ #71 ^ «>A>7l #(21)54 cfs. 3 o. s £ 3§^ ^7i#(25)* 

<52> o^H, ^ *PjL «VA>7l#(21), #^#(23) ^ #?1#(25) ^ -R-71 ^ 7]^ 

sl-^^-(MOCVD) ^tiluj- «j ^lsmi^(MBE) ^} ^^1 ^H^l ^l-§-^H 
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oUs^-l ^#(epitaxial growth) 1 ^ £j*fl ^12:^3:4. 
<53> <>)<>]*], 51 541 S.*\& h>5^ ^-o], ^-71 ###(25) #41 ^Rr 31 

(30X40) H ti*l» ^#*>7l sfl^^- ^ ^3.(51)1- ifl^Al^, ^ 

4]zHI qjj=l ^^dl <a*l^ ^^(25), %##(23), *H»- ^71^(21)^ *H 

£ ^-¥-1- ^l^W. ojofl rcJ-H}-, zj-zj- ^7l^o.S ^ ^ 7Hf*V S^^- 
*i(30)(40) *fl*|7> €*Rr ^'b^^i-- - - • 

<54> zLei £ 641 b>«4 ^ol, ^^(51)1- ^71^ ^, ###(25) 

#41 #°1 #^>5l^ €5=-H27a)# 5Hr #^ #^"(27)* ^1^1, #7l #^ 

#^-(27)-§- 4^- 3M*K30X40) tifl^ll- ^#*Kr #z]- 

<55> ^7} ^ «VA>7l#(21), «##(23), ###(25) ^ #^- #^(27)-£: ^ 7} 

(20) #41 ^#3°1 £ 1^41 4# 4# ^H^-I- ol-f-i^ s.- 4^0) s _ 

ell (30) (40)41 ^^oluf. 

<56> s. 741 51*1 € v}Q ^-#ol ^101 ^-ol itMJSflo) *}■ 3.^^ 

(30)^1 #^"(27) #41 ^-#ol .llo] o.^^|l tiVA>7l#(31)#-##|^; 



ZL 4^-5. , £ 841 51*1^ W}^ Z^o], ^-71 5^#( ^ 4#°1 /*2<*} # 

°1 ^*fl<>> ^ 51101^(40)5] ^-w. ^q-(27) #41 B|-# 0 1 /*27> SlJE-S- -fr 

#31 ^7l#(41)^r ^^tf. 

#7121- Zhg. -fr^*)] ti>A>7l#(31)(41)# #^Kr #7fl^ ^41 S\- 
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<59> ojnfl, ^-A>7l#(31)(41)^r W f^l* A}-g-*M , -fi-;^ 

^l-7l^(31)(41)^: ^ ^6\] z]±zl?%3\7} ol-g-^r]-. * 

<60> ^ ^7}9\- £o) Qffr$=. ^ -B-^^l ^>7l^(31)(41)^- ^^Hr 4^ ^ 

o] fe^oi uH, bM d ^S. £ 93] SEA] S] .tJ-o], 7] ^-(20) 

~ --629)^- ^^§*>^ ^ t}-^ sj-^j- eflol^^ ^ S7 |. s^^t}. 

<6i> ^7} f>\¥- ^(29) ^ ol^Hl ^"71 ^##(25)£] H-^ ^ - 

o] Jl^^(28)l- ^*Rr ^ ^(27) ^ °l3Hl 

- 

- <62>" # 7 ]*]; ^ ^:^oi] 14s. 4^ sj-^f- a^^- efloi^^, ^ ^-*<H 

2}sfl ^2: 7>^^H.^, ^ LAN WDM H 0 v ^^r °l-§-*Rr #,#7i s] 

^, ^s. ^ eii 01^^ €-3.3. *Hr £-<>H ^7>5(-oll a.7fl 7) 

<63> ol^-oflA^ t£t$6\] 4^- 4^ ^ 3H^7"|- 2 

7fl^ ^s. cfs. 2}.^ el] o-|^^ ^T^jE-if- 27fl^ 3] °|*-] (30) (40)5. °l-f-o^ 

^-f# <« #524. 3H*-U30)(40)S1 ^ €*Hr 

24-16 
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1] 

71*4; ^Hl <g^^«y ^12: $m ^€ ^-^^ 3fl°l^l; 

4 5.^ ^H^xr, #7] 7l* >a-ofl «J £^5]JL ^-§:°1 cfs. y}£ 

#4; A oM 4€- *§o.s. .£^§4 ##^4; #7i #oi #45] ^ 

s^H, ^-71 -a-^^l ^71^4 -fH^l# ^1 siH 4*11 ^ 4^ s^H, 
4^°! 4^. 4-E -^4 Jfl^l^ft ^ SXs.^ 4 m^SLS. t>}±z 4^ 4 

[3^8- 2] 

St^i, ^-71 -fi-^l #44f^ ^#<>1 4^ 4€- ^ ^-ff-4 -fr^^l # 
o]^o]^ ^ f^lo^ ^ cf^ 4^ ell °1 *i . 

3] 

^1*8- 3L^ ^12^1 ^71 4j-#3l aU}7lf^ Ti0 2 , Ta 2 0 5 , ZrO 2 , HfO, 
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